The pressure effect on the structure and functions of protein disulfide isomerase.
Studying on the pressure effects of the structure and functions of the multidomain protein, protein disulfide isomerase (PDI), the intrinsic Trp fluorescence spectra of PDI were measured under high pressure. PDI has 5 Trp residues and the two of all Trp residues are located at the neighborhood of the active site (WCGHC) for isomerase activity. On the basis of the red shift of center of spectral mass (CSM) of the intrinsic Trp fluorescence and the decrease in its fluorescence intensity, the changes in tertiary structure of PDI were observed above 100 MPa. These structural changes were completed at 400 MPa. The CSM of 400 MPa denatured PDI was comparable to that of 6.0 M GdnHCl denatured one. All of the Trp residues included in PDI are completely exposed to aqueous medium at 400 MPa. However, there is the significant difference between the pressure and GdnHCl-denatured PDI. The Trp fluorescence intensity was decreased with increasing pressure, but increased with the increase of the GdnHCl concentration. It is implied that the pressure-denatured state of PDI might remain compact not to be extensively unfolded. In the point of view about the reversibility of pressure-treated PDI, the tertiary structure was completely recovered after released to ambient pressure. The disulfide reduction and chaperone activity of 400 MPa-treated PDI were also recovered to be comparable to those of native one. Despite of a multidomain protein, the excellence in both structural and functional recovery of pressure-denatured PDI is quite remarkable. These unique properties of PDI against high pressure provide the insights into understanding the pressure-induced denaturation of PDI.